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above-mentioned 136 are also found in the Western Himalayas, 
but this last regioA has a number of endemic species which give it 
its special character. The poverty of the fauna of the Pamir 
plateau is obviously the consequence of its valleys being at a 
height of no less than 10,000 feet above the sea-level. The 
presence of the following species in the region will be interest¬ 
ing to zoo-geographers :—Saxicola Jinschi , Cyanecula leucocyana , 
Herbivocula neglecta , Acanthopneuste nitida , Trochalopterum 
lineatum-y Microcichla scouleri, Cyanistes flavipectus, Rkodo- 
pechys sanguined , and Nisa'elus fasciatus. 

In the Zeitschrifi fiir Instrumentenkunde for September 
1886 there is a paper entitled “ Ueber eine Methode zur 
Messung kleiner Winkeldifferenzen,” by Herr Hugo Langner, 
of Breslau. It describes a method of measuring the angle 
between two plane reflecting surfaces when it is nearly an aliquot 
part of two right angles, by measuring the difference between the 
required angle and the nearest aliquot part. It is known that 
in looking into the angle formed by two such surfaces the image of 
any small object lying between them will be seen repeated. If the 

angle be nearly 3 / say v - — 8 Y then when 5 is positive, there 
n \ n / 

will be a certain portion of the space between the two reflecting 
planes where both «th images can be seen, but if 8 be negative, 
there will be a space where neither can be seen. If, again, for 
a small object a scale be substituted, then when 8 is + two 
images will be seen, and a certain portion of the scale will be 
seen in both images; while if 5 be - there will be a portion which 
is in neither image, and this superfluous or defective portion will 
be a measure of 8. Herr Langner proposes to place in front of 
the angle, and at a considerable distance from it, a scale bent to 
a cylinder whose axis is the intersection of the reflecting planes. 
Observing with a telescope looking into the angle, the position 
where a division of one image of the scale falls on the other 
image can be read, and, if the radius of the scale be known, the 
angle subtended by the relative displacement of the images, and 
thence the difference between the approximate and real values of 
the angle between the reflecting surfaces found. Herr Langner 
gives as an example the determination of the angle of a right angled 
prism of glass, of which a single determination would seem not 
to be liable to a greater error than 4" or 5". And he suggests 
that the method might be applied advantageously to determine 
the movements of a magnet by determining from time to time 
the changes of the angle between a mirror fixed to the needle, 
and one which is absolutely fixed, and to measure small varia¬ 
tions of an angle in other cases. 

The little marine laboratory connected with the Johns 
Hopkins University is almost as old as the great laboratory at 
Naples. A sketch of its history is presented in a recent report by 
Dr. W. K. Brooks, Director of the Marine Laboratory, to the 
President of the Johns Hopkins University. In 1878 a small 
appropriation was made by the Trustees of the University to 
enable a party of biologists to spend a few weeks at the sea¬ 
shore in the study of marine zoology ; and the scientific results 
of the season’s work were printed in an illustrated volume, the 
cost of publishing which was borne by some citizens of Balti¬ 
more. The next year the appropriation was renewed, and in 
1880 the Trustees voted that the laboratory should be continued 
for three years more, providing 4500 dollars for outfit and an 
annual sum of 1000 dollars for current expenses. The scheme 
worked so well that at the end of three years the institution was 
maintained. After an examination of all the available localities^ 
the town of Beaufort, N.C., about 400 miles south of Baltinmre, 
was selected as the site for the laboratory ; and a vacant house, 
suitable for the accommodation of a small party, was found, and 
rented as a laboratory and lodgings. This house has been occu¬ 
pied during five seasons, and much good work has been done in 


it. During the season of 1886 a party of seven students went, 
under the direction of Dr. Brooks, to carry on zoological investi¬ 
gation in the Bahama Islands. 

The additions to the Zoological Society’s Gardens during the 
past week include three Hooker’s Sea Lions (Otaria hookeri 
6 6 9 ) from New Zealand, presented by the Government of 
New Zealand ; a Blue Penguin (Eudyptula minor) from New 
Zealand, presented by Dr. Bernard Lawson ; a Domestic Sheep 
{ 0 vis dries <J, four-horned var.) from Cashmere, presented by 
Major Roland Poole ; two Wood Hares (Lepus sylvdticus ) from 
North America, presented by Mr. Walter Ingram, F.Z.S. J a 
Blotched Genet (Genetta tigrina ) from South Africa, presented 
by Capt. J. Robinson; a Grey Ichneumon {Herpestes griseus) 
from India, presented by Mr. Stanlake Batson ; a Spotted-billed 
Duck (Ands pcecilorhyncha ) from India, received in exchange ; 
three Lions (Fdis leo ), an Axis Deer {Cervus dxis d) born in 
the Gardens. 


OUR ASTRONOMICAL COLUMN 

The New Algol-type Variable. —Mr. Chandler has 
been able (Gould’s Astronomicdl yourndl No. 150) to secure 
some further observations of this star, which, so far as they go, 
tend to confirm the hypothesis of a period of about three days. 
Minima were observed on January 2 and 11, but these were 
inconclusive as to the period. The star was, however, observed 
on January 12, between 17I1. 15I1. and i8h. 5m., to be apparently 
of its normal maximum brilliancy, whereas the first rough ele¬ 
ments formed would have given a minimum at 17b. 50m., had 
the period been i*4992d. or o*7496d. Further observations are 
much desired. It unfortunately happens, from the star’s period 
being very closely commensurable with the mean solar day, that 
further observations of minima will be scarcely possible in 
Northern Europe or Eastern North America for many months. 

Gore’s Variable near x 1 Orionis. —Dr. G. Muller, from a 
series of observations extending from 1886 November 9 to 
1887 January 8, finds that the star attained its maximum on 
1886 December 12. Assuming the light-curve the same at the 
preceding maximum, it will have been a.t its brightest on 1885 
December 13, so that the period will be about 364 days. 

The Southern Comet. —The following telegram has been 
received from Cape Town, from which it appears that the new 
southern comet resembles that of 1880 I. in its orbit as well as 
in its physical appearance:—“Cape Town, January 26.—No 
condensation observable ; riband of light 35° long, narrowing 
towards sun, position narrowest part near as can observe, 
January 22*317 G.M.T., R. A. = 322 0 31', N.P.D. = 135 0 48" 
The orbit presents a close resemblance to Comet 1880 I. Peri¬ 
helion, January 11, noon.” The comet is rapidly diminishing 
in brightness, and it is already invisible to the naked eye. 

A Short Method for Computing Refractions. —In the 
Astronomische Nachrichten , No. 2768, Mr. Schaeberle, of the 
Ann Arbor Observatory, explains a short and convenient method 
for computing astronomical refractions between o° and 45° 
zenith distance. Let k and £ 0 be respectively the true and 
mean refractions when 0 = 45 0 , then for any other zenith 
distance less than 45° the approximate true and mean refractions 
would be given respectively by 

r = k tan 0, r 0 — k Q tan 0, 
from which is derived 


an expression which, for the assigned limits of zenith distance, 
will give the true refraction within o"*oi, provided the true 
value of r 0 is used in the second member of the equation. The 

factor ~ will, ho wever, be constant only so long as the 

barometer and thermometer readings remain unchanged. To 
allow for changes in these quantities, let F x and F 2 fl enote 
respectively the values of these factors at the times T x and I 2 ; 
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the value of the factor at any intermediate time T will be 
given by 

F-F 1+ - F& 

J 2 J 1 

which can be easily taken from a table of double entry with the 
arguments barometer reading and thermometer reading. Such 
a table, together with one giving the values of the mean re¬ 
fractions computed to hundredths of a second of arc for every 
ten minutes of zenith distance, and a convenient multiplication 
table, are ail that is required for the practical application of 
Mr. Schaeberle’s method. 

Comet Brooks (1887 £) —A Science Observer Circular (No. 
19) gives the following elements and ephemeris for this 
object :— 

1887 March 28-63 G.M.T. 

Tt — 121 20 ) 

£1 = 294 45 > Mean Eq. 1887*0 

i - 94 17 | 
log q ~ 0‘10l6 

Ephemeris for Greenzvich Midnight 
1887 R.A. Decl. Brightness 


Jan. 31 
Feb. 4 


305 

337 

8 

28 


24 

32 

39 

4 


+ 79 5 

79 59 
77 4i 
72 57 


The brightness at discovery is taken as unity. 


.. 1*41 

•• 1'95 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 FEBRUARY 6-12 
/'T7OR the reckoning of time the civil day, commencing at 
' ^ Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 

At Greenwich on February 6 

Sun rises, yh. 32m. ; souths, I2h. 14m. i8*5s. ; sets, i6h, 56m. ; 
decl. on meridian, 15 0 37* S. : Sidereal Time at Sunset, 
2h. 2m. 

Moon (Full on February 8) rises, 14b. 54m. ; souths, 22h. 49m. ; 
sets, 6h. 37m.*; decl. on meridian, 18 0 2' N. 


Planet 

Rises 

Souths 

Sets 

Decl. on meridian 


h. m. 

h. m. 

h. m. 

... 17 38 s. 

Mercury 

... 7 46 ... 

12 16 

... 16 46 

Venus... 

... 8 14 ... 

13 17 

... 18 20 

... ii 47 ». 

Mars ... 

... 8 14 ... 

13 23 

... 18 32 

... 10 39 s. 

Jupiter... 

.... 0 10 

5 n 

... IO 12 

12 8 S. 

Saturn... 

... 13 58 ... 

22 6 

6 14* 

... 22 16 N. 


Feb. 

6 . 


* Indicates that the setting is that of the following morning, 
h. 

6 


Saturn in conjunction with and 3 0 21! north 
of the Moon. 

6 ... 18 ... Mercury in superior conjunction with the Sun. 
8 ... — ... A partial eclipse of the Moon occurs in the 
morning, not visible in Europe. 

Saturn, February 6.—Outer major axis of outer ring = 45" *8 ; 
outer minor axis of outer ring = 18"‘8 ; southern surface visible. 
Variable Stars 


Star 

R.A. 
h. m. 

Decl. 


h. 

m. 

S Ceti ... ... 

... 0 183 .. 

• 9 57 s. .. 

. Feb. 

II, 0 

0 M 

U Cephei 

... 0 523 .. 

. 81 16 N. .. 

5 i 

IO, 21 

19 m 

Algol . 

... 3 o-8 .. 

. 40 31 N, .. 

• ii 

t i 

8, i 
IO, 22 

12 m 

1 m 

V Tauri 

... 4 45'5 •• 

. 17 21 N, .. 


12, 

M 

£ Geminorum 

... 6 573 .. 

. 20 44 N. .. 

• >1 

8, 4 

0 m 

U Monocerotis 

... 7 25-4 .. 

• 9 33 S. .. 

ii 

6, 

M 

S Cancri 

... 8 373 .. 

. 19 26 N. . 

•• a 

12, 0 

II m 

5 Libras 

... 14 54-9 .. 

. 8 4 S. .. 

,, 

10, 1 

23 m 

U Coronas ... 

... 15 13-6 .. 

.32 4 N. .. 

it 

7 . 3 

55 m 

U Ophiuchi... 

... 17 io'8 .. 

. I 20 N. ... ,, 
and at intervals 

9 , 5 
of 20 

48 m 
8 

B Lyrae . 

... 18 453 . 

.. 33 14 N. . 

.. Feb. 

j i 

8, 0 
11, 6 

0 M 

0 in 

S Vulpeculse 

... 19 43-8 . 

.. 27 0 N. . 

•• it 

II, 

m 

x Cygni 

... 19 46 2 . 

.. 32 38 N. . 

• * it 

6, 

M 

V Cygni ... 

... 20 377 . 

- 47 44 N. . 

• • a 

8, 

M 

S Cephei 

... 22 25*0 ... 57 50 N. ... ,, 

M signifies maximum ; m minimum. 

7 , 19 

0 m 



Occultations of Stars by the Moon (visible at Greenwich) 






Corresponding 

Feb. 

Star 

Mag. 

Disap. 

Reap. 

angles from ver¬ 
tex to right for 
inverted image 




h. m. 

h. m. 


6 

.. 3 Cancri 

... 6 

... 21 17 

... 22 27 

- 77 239 

7 

.. B.A.C. 2731 

... 6 i 

... 2 13 

... 2 47 

... 172 239 

7 

.. 54Gancri... 

... 6 b 

... 16 29 

... 17 14 

77 195 

7 

.. o 1 Cancri ... 

... 6 

... 19 21 

near approach 132 —• 

II 

.. 46 Virginis 

... 6 

... 23 17 

... 0 igt 

... 23 220 

12 

.. 48 Virginis 

... 6 

••• 1 43 

... 2 7 

... 336 299 


t Occurs on 

the following 

morning. 



GEOGRAPHICAL NOTES 

Various rumours have been afloat during the past week as to 
difficulties having arisen between the Egyptian Government and 
Mr. Stanley and as to the escape of Emin Pasha. To these 
rumours Mr. Stanley has telegraphed a positive contradiction, 
and it should be remembered that there is a small party in 
Egypt opposed both to the expedition and to Emin Pasha. Mr. 
Stanley leaves Cairo this week for Zanzibar, and every prepara¬ 
tion has been made for his taking the Congo route. Meantime 
important information has reached Europe from Dr. Junker as 
to his explorations in what is known as the Welle-Makua region. 
Dr. Junker’s furthest position on the River Welle, according to 
the calculation of Dr. Schweinfurth, was the village of Bassanga, 
22 0 47' 40" E. of Greenwich, and 3 0 13' 10" N. lat. This posi¬ 
tion, combined with what we already know of the course of the 
Welle, leaves little doubt that it is an affluent of the Congo. 
But that it reaches the Congo through the recently-discovered 
Mobangi is by no means so certain. Taking into account the 
altitudes and the general lie of the country, it seems more 
probable that it reaches the Congo at some point between the 
Mobangi and the Aruwimi. However, this is one of the problems 
which it is hoped Mr. Stanley will be able to solve. And even 
if Emin Pasha has escaped, it is to be hoped that the expedition 
will proceed, if not to take possession of the Equatorial Province, 
at least to carry out ths exploring work which Mr. Stanley has 
planned for himself. The attempt of the Balloon Society to get 
up a second expedition by the Congo it is impossible to treat 
seriously. 

To the new number of the Proceedings of the Royal Geo¬ 
graphical Society Dr. Edmund Naumann, late head of the 
Geological Survey of Japan, contributes a paper of great scientific 
value, on the physical geography of Japan, in which he gives the 
results of his own surveys. Considering the Japanese chain as 
one continuous mass, the lowest parts of which are submerged, 
this great wave of the earth’s surface bears the same relation to 
the Pacific Basin, according to Dr. Naumann, as the Himalaya 
mass does to the Indian peninsula. The dimensions of the two 
colossal earth-waves are almost equal. The ocean-bed on 
the Pacific side of Japan really rises very gradually - to 
the coast-line, making an angle of not more than 3 0 , while 
on the opposite side the inclination is very slight indeed. 
The general character of the Japanese earth-wave' establishes 
its close relation to the Asiatic continent. In fact, it is nothing 
1 else than the advanced frontier of Asia, and not a chain of 
volcanic ejections accumulated over a fissure of the ocean-bed, 
as certain famous geographers of past periods conjectured. One 
of the most original and interesting parts of Dr. Naumann’s 
paper is that in which he deals with the magnetic map of Japan, 
a reproduction of which is given in the Proceedings. On this 
map is perceived a most remarkable correspondence between the 
lines cf equal declination (the trogones) and the leading lines 
of geological structure described by Dr. Naumann. In general, 
the magnetic lines exhibit very striking and quite unex¬ 
pected irregularities, and these irregularities are found to 
be in most intimate connection with the abnormal curvature 
of the folds. No less than two hundred complete observa¬ 
tions for magnetism, at a like number of stations, were 
made. The results seem extremely satisfactory.. Across the 
centre of the main island is a great depression which Dr. Nau¬ 
mann calls the Fossa Magna, and the map shows that the mag¬ 
netic lines are influenced in their course by this cleft, in the 
same manner as by the folds. He is even inclined to say that 
the deviations of the lines of equal declination and the fold lines 
coincide to a certain extent. Where one of the great lines of 
horizontal dislocation, separating two unequally advanced 
sections of the Japanese Archipelago, crosses the chain, the 
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